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ABSTRACT 
A new method f o r  analyzing data from two surveys, applied to questions on 
smoking in the  Current  Population Survey and the  Health Interview Survey, shows 
tha t  the net  rate at which adults have been quitting smoking has increased in the  
last  t h r e e  decades. Two periods, the late 1960s and the  la te  1970s, had especially 
high rates. Quit rates a r e  higher for  older people and males but not markedly so  
fo r  whites. The number of light and moderate smokers has  been decreasing, but 
the number of heavy smokers has been increasing. 
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In the  las t  t h r e e  decades, smoking habits in the  United States  have changed to  
a remarkable extent.  Nearly everyone i s  now aware in a general way of the  ha- 
zards  of smoking, and t h e  proportion of adults who smoke regularly dropped from 
38 percent  in 1955 t o  32 percent  in 1983. But behind these summary statist ics lurk 
vast differences between young and old, men and women, black and white, and many 
o ther  demographic and socioeconomic groups. For instance, while t he  proportion 
of men who smoke declined sharply from 52 t o  35 percent ,  the  proportion of f e -  
males increased from 25 t o  34 percent  in 1965 and has  declined only slightly in re- 
cent  years  t o  30 percent.  In 1980, 52 percent  of black men between 25 and 35 
smoked, compared to only 42 percent of white men (DHEW, 1979, DHHS, 1984). 
W e  know with l i t t le certainty about the  demographic character is t ics  of smok- 
ing change in t h e  United States  o r  o the r  countries,  because, except fo r  very  
select experimental populations, f e w  studies have followed individuals ove r  time 
and recorded changes in the i r  smoking behavior. Similarly f e w  population-based 
studies have retrospectively reported changes in individual smoking behavior 
within a fixed re fe rence  period. The best information tha t  w e  have about cohort  
changes in smoking behavior comes f r o m  a single study based on a re t rospect ive 
smoking history taken in a 1978-80 survey (Harris,  1983). 
The m o s t  consistent, nationally representat ive data  on smoking change in t he  
United S ta tes  i s  of sample-based estimates, in various years ,  of the  proportion of 
the  population in various age, sex, race ,  and sometimes socioeconomic subgroups 
that  smokes. The National Center for Health Statistics' regular  Health Interview 
Survey, which provides estimates of t he  proportion of the  population in various 
age groups at four  points in time between 1965 and 1983 (DHHS, 1984) is the  long- 
est ser ies  of this  kind. Given the  paucity of o the r  data ,  these data  provide valu- 
able  information about  a period of dramatic changes in smoking behavior .  These 
da ta ,  however,  p r e s e n t  a difficult analytical  challenge because of t h e  problem of 
c o h o r t  progress ion:  t h e  propor t ion of t h e  population aged 25 t o  34 t h a t  smokes in 
1980 cannot  simply b e  compared t o  whose 25 t o  34 in 1976. The two population 
groups  r e p r e s e n t  d i f ferent  cohor ts ,  which have di f ferent  h is tor ies  of smoking 
behavior ,  and t h e  di f ference between 1976 and 1980 re f l ec t s  these  di f ferent  his- 
t o r i e s  as well as ac tua l  change t h a t  o c c u r r e d  during t h a t  time. 
Using a new method developed to deal  with th is  kind of estimation problem, 
th i s  p a p e r  p r e s e n t s  a new analysis of national survey d a t a  on smoking habi ts  in t h e  
United S t a t e s  between 1955 and 1983. The focus  i s  on estimating net  rates at which 
new smokers begin, c u r r e n t  smokers switch to fo rmer  smokers,  and at which smok- 
ers switch among light, moderate,  and heavy amounts. The p a p e r  p resen t s  d a t a  f o r  
f ive d i s c r e t e  time per iods  from 1955 t o  1983, f o r  males and females, b lacks  and 
whites, and f o r  various a g e  groups  in t h e  population. 
DATA AND METHODS 
Two s e r i e s  of su rveys  with questions about  c u r r e n t  and fo rmer  c i g a r e t t e  
smoking behavior  provide t h e  da ta  f o r  th i s  study. The f i r s t  i s  t h e  Cur ren t  Popula- 
tion Survey (CPS), c a r r i e d  out  by t h e  Bureau of t h e  Census, which included ques- 
tions a n  smoking behavior  in 1955 and 1966. In each  y e a r ,  about  75,000 respon- 
dents  were  interviewed in person.  In both surveys ,  a smoker was defined as some- 
one who h a s  e v e r  smoked more than 100 c i g a r e t t e s  and who cur ren t ly  smokes. The 
propor t ion of t h e  population who are c u r r e n t  o r  former  smokers w a s  tabulated by 
sex  and t h e  following a g e  groups: 18-24, 25-34, 35-44, 45-54, 55-64, and 65+ 
(DHEW, 1970). 
A s e r i e s  of smoking supplements t o  t h e  National Center  f o r  Health Sta t is t ic ' s  
Health Interview Survey (HIS) in 1965, 1976, 1978-80, and 1983 i s  t h e  second 
source of data .  In each  of these  y e a r s ,  between 50,000 and 75,000 individuals were 
interviewed in pe rson  about  a l a r g e  number of health re la ted fac to rs .  Except  as 
noted below, I aggregated t h e  d a t a  from relatively small samples in 1978-80 in to  
one  s e r i e s  of propor t ions  represen t ing  1979. The questions var ied from y e a r  to 
y e a r ,  but  a l l  of t h e  supplements asked about  c u r r e n t  and fo rmer  smoking s ta tus  
and  used t h e  same definition of smoking as in t h e  CPS. In various sources ,  t h e  d a t a  
are tabula ted by s e x  and t h e  following a g e  groups:  20-24, 25-34, 35-44, 45-64, and 
65+. For  1965, 1976, and 1978-80, t h e  d a t a  were a l so  tabulated by race. For  1965, 
1976, and 1980 (not 1978-80), the  data  were tabulated by the  average  number of 
c igaret tes  smoked p e r  day in the  following groups: <15, 15-24, and 25+ (DHEW, 
1979, 1980, DHHS, 1984). 
If t he re  were data  on smoking behavior fo r  n -yea r  population age  groups in 
two surveys taken n yea r s  apa r t ,  the  demographic problem of estimating rates of 
change would be relatively simple. The commonly available data ,  however, present  
two analytical difficulties. First ,  t he  data  have been tabulated f o r  i r regular  age 
groups. In the  HIS data ,  f o r  instance, there  is one 5-year, two 10-year, one 20- 
year ,  and an open-ended age  group. The data  were tabulated in th i s  way as a 
compromise between adequate sample sizes and the  need fo r  information about par-  
t icular population groups. Second, in most cases,  the surveys have been taken at 
i r regular  intervals. Even when the data are available for  5- o r  10-year groups, 
t he  surveys are 3, 4, 6, o r  11 years  apar t .  
The following approach is derived and tested by Stoto (1985). I t  uses da ta  of 
t he  form the  proportion of t he  population aged a t o  a +n tha t  smokes at 
time t  l ,  and Pa ,2 be the  same proportion at time t 2 ,  f o r  various ages a and inter- 
vals n. Let 
represen t  the  average proportion of smokers in t he  age  interval a t o  a +n and the  
time interval t l  to  t 2 .  After correcting fo r  differential mortality of smokers com- 
pared to non-smokers and f o r  cohort  progression as shown below, I use the rela- 
tive proportions of smokers in the adjacent intervals a t o  a +n and b t o  b +m t o  
estimate t he  relative net rate of change in the number of smokers. 
I f i r s t  calculate a f ac to r  to co r r ec t  f o r  differential mortality of c igare t te  
smokers. Let ,La be  t h e  life table function representing t h e  number of person 
years  lived by the  general  population in t he  age interval a t o  a +n. Similarly, let 
,L: be  the  same function f o r  the  smoking population. Then, t o  compare t h e  pro- 
portions in two adjacent intervals a t o  a +n and b to b +n , w e  calculate 
For the  calculations he re ,  I assumed that  the  relative mortality of smokers com- 
pared to non-smokers w a s  as given by Hammond (1966, cited in DHEW, 1979, 1980). 
I used age and sex  specific mortality rates from Coale and Demeny (1966) model 
l ife tables with the  appropr ia te  level of mortality t o  calculate the  differential mor- 
tality correct ion.  
The simplest case  in when two adjacent intervals a r e  of t h e  same width, tha t  
is m = n .  In this  case, t h e  average rate of change in the  population of smokers in 
the  interval a to b + n  is  
The net r a t e  of change when the second interval is wider than the  f i r s t  (m > n )  is 
Finally, when one interval is open, such as for the  population aged 65 and over ,  de- 
fine Pa + as t h e  proportion of the population aged a and over ,  and so on, then 
In each case,  A r ep re sen t s  t he  average annual r z t e  of change for the period t l  t o  
t 2  in the number of smokers between ages a and b +m . 
When applied t o  t he  population of cu r r en t  smokers, C ,  formulas (1) to (4) 
yield estimates of the  net r a t e  of change in the  number of cu r r en t  smokers, in each 
age group AC.  This net  r a t e  ref lects  a combination of smoiting initiation, smoking 
cessation, and recidivism. After correction f o r  mortality, however, t he  population 
of eve r  smokers (cur ren t  plus former), E,  can grow only by smoking initiation. 
When applied to t he  population of eve r  smokers, t he  same formulas yield estimates 
of the rate of smoking initiation, AE. Putting these together ,  we can estimate a net  
r a t e  of transit ion f r o m  t he  smoker to former smoker categories  is  each age  group 
as follows: 
The resulting "adjusted quit rates",  A, do not re f lec t  differential  mortality or 
cohort history. Instead, they represent  changes in t he  smoking habits of a cohort  
of individuals a t  a part icular  time. 
RESULTS 
Table 1 shows the  estimated net rates of change of t h e  cu r r en t  and eve r  smok- 
ing populations for t h r e e  periods of time: 1955 t o  1966, 1965 t o  1976, and 1976 t o  
1983. The estimates for the  f i r s t  period come f r o m  t he  CPS data ,  and have esti- 
mates corresponding t o  ages  26.5, 35, 45, 55, and 65, t h e  midpoints of the  age  
groups on which they are based. The estimates for t h e  o t h e r  two periods come 
f r o m  the  HIS da ta ,  in which t h e r e  is one less age  group, so t h e r e  are estimates fo r  
ages 27.5, 35, 50, and 65. Except for the  youngest ages  (26.5 or 27.5), the  rates of 
change of t he  e v e r  smoking population are close to zero,  confirming tha t  people 
r a r e ly  begin t o  smoke a f t e r  t he i r  mid twenties. The only exception we find refers 
to women in t he i r  th i r t i es  and for t ies  from 1955 to 1966, as Harr i s  (1983) also 
found. In t he  remainder of this  analysis, adjusted quit rates are calculated using 
equation (5) for men and women aged 26.5 and 27.5 in all  t h r e e  periods, and f o r  
women aged 35 and 45 in 1955-1966. For all o t h e r  intervals  and age  groups, I as- 
sume tha t  AE is  z e ro  and set t he  adjusted quit rate equal to XC. 
Figures 1 and 2 show the  adjusted quit rates f o r  men and women in each of t he  
t h r ee  time periods. For both sexes in every period. quit rates increase sharply 
with age. Men in t he i r  sixties,  for instance, are quitting at about 5 .pe rcen t  p e r  
year ,  whereas men in t h e i r  twenties are quitting at about  2 percent  p e r  year .  Wom- 
en in the i r  sixties have adjusted quit rates of about 2 to 3 percent ,  whereas 
younger women have rates of 1 to 2 percent. 
Substantial p rogress  against smoking is evident-with f e w  exceptions the rates 
increase monotonically with time. The major exception is  for older  men in the  la- 
tes t  period, whose rate decreased.  In each time period, however, female quit rates 
have been substantially lower than those f o r  men. Only in the  la tes t  period have 
female quit rates matched those of men in the f i r s t  period, and at age  65, they have 
still not done so. 
Table 2 and Figures 3 and 4 present more time detail ,  based on additional HIS 
data  for 1970 and 1978-80. These results are less  re l iable  for two reasons. First ,  
since equations (3)-(5) all  involve division by t 2  - t a fixed amount of sampling 
variability has  a bigger absolute effect in sho r t e r  intervals.  Second, the data  f o r  
1970 was available only for t he  25 to 44 age group, r a t h e r  than for the  25 to 34 
and 35 t o  44 groups, and I assumed tha t  the proportions in both groups were t he  
same. 
The resul ts ,  however, are very suggestive. For both men and women, adjusted 
quit rates were substantially higher in both t he  la te  1960's and la te  1970's than in 
surrounding periods. In the  late 19601s, the  Federal Communications Commission 
(KC)  required television stations tha t  ca r r i ed  c igare t te  commercials t o  devote a 
significant amount of time to anti-smoking advertisements. Warner (1977) found a 
similar decrease  at this  time in aggregate  da ta  on tobacco consumption, and at t r i -  
buted i t  to the  effects  of the  K C  ruling. The reason f o r  t he  increase in t he  quit 
rates in t he  la te  19701s, and the i r  subsequent decline in r ecen t  years ,  is  not so 
clear. These changes could possibly re f lec t  an  increased reluctance t o  r e p o r t  
smoking behavior in t he  1978-80 survey and a r e t u r n  t o  normal in the  1983 survey. 
But given the consistency of the  pa t te rn  across all  ages ,  and the  similarity to the  
ea r l i e r  increase,  this seems unlikely. 
Table 3 presents  resul ts  from the HIS data  by race. Figure 5, for 1965 td 
1976, shows higher  rates fo r  males than females for each race. Black m a l e s  lag 
slightly behind white males, and the same for females, but t he  difference is  gen- 
erally not large.  Figure 6 ,  for 1976 to 1979, shows tha t  black quit rates generally 
exceeded those of whites, but the  data  are less re l iable  because of smaller sample 
sizes and the s h o r t e r  time interval. In 1980, a l a rge r  fraction of blacks than 
whites in every  male age  group smoked, and in almost every female age group. 
These figures suggest t ha t  those differences a r i s e  not because whites are more 
successful in quitting, but tha t  a l a rge r  fraction of black cohorts  were smoking in 
the  1960's and even though the i r  quit rates have not been substantially different 
than those for whites, they have not yet  caught up. 
Table 4 provides da ta  on the  net  rate of change in the  number of light smokers 
(less than 15 c igare t tes  p e r  day on average) ,  moderate smokers (15 to 24 
cigaret tes) ,  and heavy smokers (25 or more cigaret tes) ,  based on t h e  1965, 1976, 
and 1980 HIS smoking supplements. The da ta  show tha t  the  number of light smokers 
is  decreasing at every  age,  and tha t  the  rates are slightly higher at t he  younger 
ages. The number of moderate smokers is  a lso decreasing, but rates tend to b e  
higher for older  ages.  Heavy smokers show negative r a t e s  at m o s t  ages which im- 
ply tha t  numbers of heavy smokers are increasing. In both periods, t he  number of 
heavy smokers among men in the i r  twenties and th i r t i es  increased, but the  number 
among older  men decreased.  The number of female heavy smokers, on t he  o t h e r  
hand, has  continued to  increases  until women were in t he i r  fifties. 
These da ta  do  not  distinguish, though, between moderate smokers who quit and 
moderate smokers who become heavy smokers. The lack of da t a  on t he  number of 
transitions among these  groups,  from the  non-smoker group,  o r  t o  t h e  fo rmer  
smoker group makes i t  impossible t o  calculate more specif ic  transit ion rates. In 
o r d e r  to gain some insight into t h e  possible explanations, Figures 7 t o  1 0  display 
t h e  same rates which have been rescaled so t h a t  they  r e p r e s e n t  t h e  number of 
transit ions p e r  y e a r  divided by t h e  total  population of smokers.  In the  new scale ,  
t h e  sum of t h e  rates of change of t he  light, moderate,  and heavy smokers is  equal 
t o  t he  rate of change of t h e  smoking population. 
Comparing Figures 7 and 8, t h e  rates of change of t h e  moderate and heavy 
smokers are about  t h e  same in t he  f i r s t  and second periods.  The number of 
moderate smokers dec r ea se s  at all  ages,  and t h e  number of heavy smokers in- 
creases at t h e  younger age s  but decreases  at older  ages .  Most Likely, p a r t  of t h e  
ddecrease  in t h e  number of moderate smokers at t h e  younger ages  r ep r e sen t s  
shifts  to t h e  heavy smoking ca tagory ,  s o  t h e  quit rate of both groups increases  
with age. The rate of change of t he  light smokers, however, is ve ry  dif ferent  in 
t h e  two periods.  In 1976-80, when overall  quit  rates were relatively high, light 
smokers were decreasing in number much f a s t e r  than in t h e  e a r l i e r  period. Be- 
cause of t h e  re la t ive  stabil i ty of t he  r a t e s  f o r  t h e  o t h e r  groups,  t h e  simplest ex- 
planation is  t ha t  t h e  l ight smokers provided t h e  "swing group" t ha t  led to t h e  
higher  overal l  quit rates in t h e  second period. 
The resu l t s  f o r  women in Figures 9 and 1 0  show a different  pat tern .  In both 
periods t h e  numbers of both light and moderate smokers dec r ea se  at all ages ,  and 
t he  number of heavy smokers increases  at a l l  but t h e  oldest  age.  The dif ference 
between t he  f i r s t  and second period,  though, is s t r ik ing.  In 1976-80, when overal l  
quit rates were higher ,  t h e  rates of decrease  f o r  both t he  light and moderate 
smokers were higher  than in t h e  ea r l i e r  period.  But t h e  rate of i n c ~ e a s e  in t he  
heavy smokers a l so  increased.  Thus, i t  seems t ha t  two things happened in t h e  l a t e  
1970's: overal l  quit  rates f o r  women increased, but more women were becoming 
heavy smokers. The biggest inc rease  in t h e  growth rate of heavy smokers came 
f o r  women ln t he i r  th i r t i e s .  
DISCUSSION 
From a public heal th  perspect ive ,  r e l i ab le  national est imates of changes in 
smoking behavior ,  with adequate demographic detail ,  s e r v e  two purposes.  Fi rs t ,  
s ince  many of t h e  f a c t o r s  t h a t  e f fec t  smoking behavior-government warnings, ad- 
vert ising bans,  tax policy, and social  norms, f o r  instance--are national in scale ,  w e  
need nationally represen ta t ive  est imates of changes  in smoking behavior to assess 
t h e i r  ef fects .  And s ince  government act ions  may differential ly a f f e c t  demographic 
and socio-economic groups ,  policy analysts need t h e  d a t a  in sufficient  demographic 
detail.  Second, in o r d e r  t o  locate  and t a r g e t  groups  in t h e  population tha t  are ei- 
t h e r  suscept ible  to anti-smoking interventions or in need of such programs, w e  
need re l iable  and demographically detailed on both c u r r e n t  smoking s ta tus  and 
transit ions.  
The r e s u l t s  in th i s  p a p e r  show t h a t  changes  in adult  smoking behavior in t h e  
United States in t h e  l a s t  t h r e e  decades  have  been f a r  from uniform. A t  any given 
time, men have  been  more likely t o  quit  smoking than women, and o lder  people more 
likely than younger  people. All of t h e  population groups ,  though, are susceptible 
to change.  These r e s u l t s  suggest  t h a t  public heal th  e x p e r t s  must work h a r d e r  to 
develop intervention programs t h a t  are more effect ive  f o r  young people and wom- 
en. 
Fur thermore,  t h e r e  have been substantial  d i f ferences  in t h e  rates of change 
of l ight ,  moderate,  and heavy smokers.  Between 1965 and 1980, t h e  number of l ight  
and moderate smokers  has  declined, but  t h e  numbers of heavy smokers at a l l  bu t  
t h e  highest  a g e s  have increased.  The rates of change f o r  t h e  l ight and moderate 
smokers have var ied  with time, but t h e  rates f o r  t h e  heavy smokers  have been re- 
latively constant.  A t  a l l  but  t h e  oldest  ages ,  t h e  number of heavy smokers h a s  in- 
c r e a s e d  not only as a propor t ion of a l l  smokers,  but  also as a propor t ion of t h e  po- 
pulation at l a rge .  A t  one level, th i s  suggests  t h e  need f o r  more effective interven- 
tion programs f o r  heavy smokers. I t  may be ,  however, tha t  t h e  c o s t  of intervening 
with heavy smokers  is  s o  high, and t h e  heal th  benefits  s o  low, t h a t  o u r  r e s o u r c e s  
would b e  used more  effectively on o t h e r  population subgroups.  
The d a t a  r e v e a l  more similarity between blacks  and whites in quit  rates than 
in levels of c u r r e n t  smokers. Although more  blacks  than  whites smoked in t h e  
1960's, t h e i r  n e t  qui t  rates between 1966 and 1979 were not markedly di f ferent  than  
those  of whites. Whatever caused some whites to s top  smoking seems t o  have had a 
similar e f fec t  on  blacks ,  but blacks have f a r t h e r  to go. 
The rate of decline in c iga re t t e  smoking h a s  not been uniform in t h e  l a s t  t h r e e  
decades .  In t h e  l a t e  19601s,  probably due to t h e  FCC's rulings on television ad- 
vert ising,  n e t  quit  rates f o r  a l l  ages  and both s e x e s  increased re la t ive  to e a r l i e r  
and  l a t e r  periods.  In t h e  l a te  1970's. t h e r e  was a similar uniform increase  in qui t  
rates, but t h e  cause  is  less  evident. Understanding why this  o c c u r r e d  should b e  a 
high p r io r i ty  f o r  public heal th  exper t s .  
Another in te rp re ta t ion  of these  d a t a  is  t h a t  e a c h  major increase  in ne t  qui t  
rates was followed by a d e c r e a s e  a few y e a r s  l a t e r .  This could be  due to recidiv- 
i s m ,  or because  in t h e  later period t h e  smoking population contained a higher  pro-  
por t ion of people who found i t  difficult to quit. B e t t e r  da ta  on transit ions,  espe- 
cially individual-level longitudinal d a t a ,  is needed to understand t h e  dynamics of 
t h e s e  changes. 
T a b l e  1. Q u i t  r a t e s ,  s t a r t  r a t e s ,  a n d  a d j l - ~ s t e d  q u i t  r a t e s  
U n i t e d  S t a t e s ,  1955 t a  1?9Z 
CPS d a t a  ----- 
------------- 
H I S  d a t a .  
AJ e t-la1 e Feina 1  e AS e Male Fema1.e Ma1 P Feinal e 
S t a r t  26.5 2.45 2.90 27.5 (11.27 i:).63 -i:).26 ill.23 
. (2 (1) . 48 -c r a t e  z.5. ii .,-s .-, . (1) - i ( )  (2 . (119 - -,- -(I) - 1 (1) -(-:I , is -, 
45 . i:) -i:).27 i;).gl 5i:). i2 - (1) . !J4 - (1) . (34 -0.44 -1.12 
CC - . . 
.J .J . (-) - \ : I .  27 -(I). 1,s 65. (:I i 9 (11.33 -(I). 34 -0. 53 
65.Q -i:).41 -(1).(1)8 
A d j u s t e d  26.5 1..30 0.45 27.5 . 2.03 1.55 2.36 l.iIi'7 
qc!i t r a t e  Z 5 .  (1) 1.(35 (3.26 -= .-.a . (-)  2 - 2 7  1.23 2.a6 1.70 
45. i? 1.64 i3.77 J(-1 . i:) 3.14 1.71 3.46 2.5& C - 
55. (1) 2.69 1.a9 6 5 . (1) 5.36 2.8.5 4.a5 4.23 
65. i? 4.94 2.76 
T a b l e  2. A d j u s t e d  q u i t  r a t e s  fc7r f i v e  time p e r i o d s ,  1955-1903 
Table 3. Adjusted q u i t  rates f a r  i3lac~:s 2nd ~hites, 1365-1.?73 
---- Ma1 e ---- --- Femal e--- ---- e ---- --- F~rnal e--- 
A g e  
T a b l e  4. Net r a t e s  o f  chan je  f o r  l i g h t ,  moderate, and heavy smokers 
Age L i g h t  Moderate Heavy 
27.5 z .  94 2 -55  -5.29 
3 5 . (1) 1.28 4 . 2 (11 -2. 2(:) 
st:) . i:) i:) . 3 3 z .  46 2 - 2 6  
40 . (1) i:) . 3 6 5.36 8 .  (:)El 
L i g h t  Moderate Heavy 
4.69 -!:I . (1) 9 -7.25 
3. 14 (:) . Sf; -1.74 
T c 1.57 .-> . I.-) 4 -<:I . 72 
- CC 
1 0  . . J ~  2.48 1.27 
e L i  g h t  Moderate Heavy 
27.5 6.71 3.55 -4. l a  
35. [:I 9 .  ?4 3.57 -1.45 
3:) .i:) 2.48 5. i74 1 . O(3 
60 . (3 4.29 8.43 6.25 
L i  gh t  Moderate Heavy 
5 .88  3 . i:) 2 -4. C)O 
6.37 5.59 -4.68 
7.36 4 . 0 4 -1.87 
1.43 1.88 1 . 06 




Fig. 3 - Adjusted qui t  r a t e s  
Fig. 4 - Adjusted qui t  rates 
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Fig. 7 - Males '65- '76 
Annual r r t e  of  chanrc 
- 
- 
\- F L u + 
k c  
Light + Mod Q He.- 
I 1 I 
36 46 
dcc 
Lkht + Mod 
Light 











Fig. 10 - Females '769'80 
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